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(57) ABSTRACT 

A method and apparatus for associating an edge of a first 
object with a second object using an insert. In one illustrative 
embodiment, an apparatus comprises a structure and a num 
ber of attachment features associated with the structure. The 
structure is configured to be inserted within a hollow portion 
of the first object at an edge of the first object. The structure is 
further configured to span an entire thickness of the first 
object at the edge of the first object. The number of attach 
ment features is configured for use in attaching the second 
object to the structure to attach the second object to the edge 
of the first object. 
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1. 

APPARATUS AND METHOD FOR 
ASSOCATING THE EDGE OF A COMPOSITE 

OBJECT WITH TRIM 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This is a continuation-in-part application of U.S. patent 
application Ser. No. 13/747,641, filed Jan. 23, 2013, the dis 
closure of which is incorporated by reference herein in its 
entirety. 

BACKGROUND INFORMATION 

1. Field 
The present disclosure relates generally to associating 

objects with each other. More particularly, the present disclo 
Sure relates to a method and apparatus for associating the edge 
of an object with another object using an insert that may be 
adhesively bonded to the object at the edge of the object. 

2. Background 
A composite object may be considered a sandwiched com 

posite object when the composite object is comprised of a 
core layer of material that is sandwiched between a first layer 
of material and a second layer of material. The core layer of 
material may have a greater thickness than the first and sec 
ond layers of material. In some cases, the core layer of mate 
rial may be comprised of a honeycomb material, a foam 
material, or some other structure. A honeycomb material may 
be a material that has a honeycomb-like structure. 

Oftentimes, all three of these layers may be exposed at the 
edge of a composite object. Attaching another object to the 
composite object at the edge of the composite object may 
require using one or more fastener components that have been 
installed at the edge of the composite object. 
As one illustrative example, a bracket may be installed at 

the edge of the composite object. The bracket may surround a 
portion of the edge of the composite object and cover a 
portion of the outer surface of the first layer of material and a 
portion of the outer surface of the second layer of material. 
Consequently, in Some cases, a bracket may change the shape 
of the outer surfaces of the composite object in an undesired 
manner. For example, without limitation, a bracket may 
change the evenness of these outer Surfaces. 

In another illustrative example, a fastener may be installed 
at the edge of the composite object using a cylindrical insert. 
For example, without limitation, a hole may beformed within 
the core layer of material at the edge of the composite object. 
The cylindrical insert may then be placed within this hole in 
the core layer of material. The fastener may then be installed 
within the cylindrical insert. 

However, in some cases, the hole formed within the core 
layer of material may be rougher than desired. For example, 
without limitation, the edges of the hole may be uneven and 
rougher than desired. As a result, the cylindrical insert may 
not align with the hole in the core layer of material within 
selected tolerances. This type of misalignment may require 
additional processing of the hole, which may in turn, increase 
the overall time and/or effort needed to install the fastener. 
Further, in some cases, the cylindrical insert may increase the 
overall weight of the composite object more than desired. 

Additionally, forming a hole within the core layer of mate 
rial may have an undesirable effect on the structural integrity 
of the core layer of material. For example, without limitation, 
forming a hole within a honeycomb material may reduce the 
structural strength of the honeycomb material. 
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2 
In certain situations, one or more pieces of trim may need 

to be attached to one or more edges of a composite object. For 
example, a piece of trim may be attached to an edge of a 
composite object to cover the exposed honeycomb material at 
the edge. Further, the trim may be used to protect the edge of 
the composite object. The trim may function as, for example, 
a bumper that may protect the edge of the composite object 
from coming into contact with other Surfaces. The trim may 
need to be easily replaceable in the event the trim is affected 
in an undesired manner. Consequently, bonding the trim to 
the edge of the composite object may not be desirable. 

Rather, a retainer may be bonded to the edge of the com 
posite object and used to removably attach the trim to the 
edge. However, bonding the retainer to the edge of the com 
posite object may be more time-consuming and require more 
effort than desired. Therefore, it would be desirable to have a 
method and apparatus that take into account at least some of 
the issues discussed above, as well as other possible issues. 

SUMMARY 

In one illustrative embodiment, an apparatus comprises a 
structure and a number of attachment features associated with 
the structure. The structure is configured to be inserted within 
a hollow portion of a first object at an edge of the first object. 
The structure is further configured to span an entire thickness 
of the first object at the edge of the first object. The number of 
attachment features is configured for use in attaching a sec 
ond object to the structure to attach the second object to the 
edge of the first object. 

In another illustrative embodiment, an insert is configured 
for use at an edge of a composite object. The insert comprises 
a structure and a number of attachment features associated 
with the structure. The structure is configured to be inserted 
within a hollow portion of the composite object at the edge of 
the composite object. The structure is further configured to be 
adhesively bonded to the composite object. The structure is 
configured to span an entire thickness of the composite object 
at the edge of the composite object. The number of attachment 
features is configured for use in attaching a trim member to 
the structure to attach the trim member to the edge of the 
composite object. 

In yet another illustrative embodiment, a method for asso 
ciating an edge of a first object with a second object is pro 
vided. An insert comprising a structure is positioned within a 
hollow portion of the first object at the edge of the first object. 
The structure is configured to span an entire thickness of the 
first object at the edge of the first object. The structure is 
adhesively bonded to the first object. The second object is 
attached to the structure using a number of attachment fea 
tures associated with the structure to attach the second object 
to the edge of the object. 
The features and functions can be achieved independently 

in various embodiments of the present disclosure or may be 
combined in yet other embodiments in which further details 
can be seen with reference to the following description and 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features believed characteristic of the illustrative 
embodiments are set forth in the appended claims. The illus 
trative embodiments, however, as well as a preferred mode of 
use, further objectives and features thereof, will best be 
understood by reference to the following detailed description 
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of an illustrative embodiment of the present disclosure when 
read in conjunction with the accompanying drawings, 
wherein: 

FIG. 1 is an illustration of a manufacturing environment in 
the form of a block diagram in accordance with an illustrative 5 
embodiment; 

FIG. 2 is an illustration of an isometric view of a composite 
object, insert, and plate in accordance with an illustrative 
embodiment; 

FIG. 3 is an illustration of an enlarged view of an insert in 
accordance with an illustrative embodiment; 

FIG. 4 is an illustration of an exploded isometric view of an 
insert in accordance with an illustrative embodiment; 

FIG. 5 is an illustration of an exploded isometric view of 
the insert rotated 180 degrees in accordance with an illustra- 15 
tive embodiment; 

FIG. 6 is an illustration of an insert positioned within a 
hollow portion in accordance with an illustrative embodi 
ment, 

FIG. 7 is an illustration of a plate positioned over an insert 
and a composite object in accordance with an illustrative 
embodiment; 

FIG. 8 is an illustration of adhesive material that has been 
injected into a composite object in accordance with an illus 
trative embodiment; 

FIG.9 is an illustration of an insert fully adhesively bonded 
to a composite object in accordance with an illustrative 
embodiment; 

FIG.10 is an illustration of an isometric view of a different 
configuration for an insert in accordance with an illustrative 
embodiment; 

FIG. 11 is an illustration of an exploded isometric view of 
an insert rotated 180 degrees in accordance with an illustra 
tive embodiment; 

FIG. 12 is an illustration of an isometric view of a different 35 
configuration for an insert in accordance with an illustrative 
embodiment; 

FIG. 13 is an illustration of an exploded isometric view of 
an insert rotated 180 degrees in accordance with an illustra 
tive embodiment; 

FIG. 14 is an illustration of an insert in the form of a block 
diagram in accordance with an illustrative embodiment; 

FIG.15 is an illustration of an isometric view of an insertin 
accordance with an illustrative embodiment; 

FIG. 16 is an illustration of an opposite isometric view of 45 
an insert in accordance with an illustrative embodiment; 

FIG. 17 is an illustration of a side view of an insert in 
accordance with an illustrative embodiment; 

FIG. 18 is an illustration of a composite object in accor 
dance with an illustrative embodiment; 

FIG. 19 is an illustration of an exploded view of a trimmed 
composite object in accordance with an illustrative embodi 
ment, 

FIG. 20 is an illustration of an enlarged view of an insert 
installed within a hollow portion of a composite object in 
accordance with an illustrative embodiment; 

FIG. 21 is an illustration of a fully trimmed composite 
object in accordance with an illustrative embodiment; 

FIG.22 is an illustration of a cross-sectional view of a fully 
trimmed composite object in accordance with an illustrative 
embodiment; 

FIG. 23 is an illustration of a process for associating an 
edge of a first object with a second object in the form of a 
flowchart in accordance with an illustrative embodiment; 

FIG. 24 is another illustration of a process for associating 
an edge of a first object with a second object in the form of a 
flowchart in accordance with an illustrative embodiment; 
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4 
FIG.25 is an illustration of an aircraft manufacturing and 

service method in the form of a block diagram in accordance 
with an illustrative embodiment; and 

FIG. 26 is an illustration of an aircraft in the form of a block 
diagram in accordance with an illustrative embodiment. 

DETAILED DESCRIPTION 

The different illustrative embodiments recognize and take 
into account different considerations. In particular, the illus 
trative embodiments recognize and take into account that it 
may be desirable to have an insert that may be installed at the 
edge of a composite object without reducing the structural 
integrity of the composite object more than desired. Further, 
the illustrative embodiments recognize and take into account 
that it may be desirable to have an insert that may be installed 
at the edge of a composite object without taking more time 
and/or effort than desired. 

Thus, the illustrative embodiments provide a method and 
apparatus for associating an edge of a first object with a 
second object. In one illustrative embodiment, a method and 
apparatus for associating an edge of a first object with a 
second object may be provided. An insert comprising a struc 
ture holding a fastener element may be positioned within a 
hollow portion at the edge of the first object. The structure 
may be configured to span an entire thickness of the first 
object at the edge of the first object. The structure may be 
adhesively bonded to the first object. The second object may 
be attached to the edge of the first object using the fastener 
element. 

Referring now to the figures and, in particular, with refer 
ence now to FIG. 1, an illustration of a manufacturing envi 
ronment in the form of a block diagram is depicted in accor 
dance with an illustrative embodiment. In FIG. 1, 
manufacturing environment 100 may be an example of an 
environment in which structures may be associated with each 
other. In these illustrative examples, first object 102 and sec 
ond object 104 may be configured for association with each 
other within manufacturing environment 100. 
As used herein, when one component is “associated with 

another component, the association is a physical association 
in the depicted examples. For example, a first component, 
Such as second object 104, may be considered to be associated 
with a second component, such as first object 102, by being 
secured to the second component, bonded to the second com 
ponent, mounted to the second component, welded to the 
second component, fastened to the second component, and/or 
connected to the second component in Some other Suitable 
manner. The first component also may be connected to the 
second component using a third component. Further, the first 
component may be considered to be associated with the sec 
ond component by being formed as part of and/or as an 
extension of the second component. 

In these illustrative examples, first object 102 may take the 
form of composite object 108. In particular, first object 102 
may be comprised of first layer 110, second layer 112, and 
core 114. In these illustrative examples, core 114 may be 
located in between first layer 110 and second layer 112. In 
other words, core 114 may be “sandwiched between first 
layer 110 and second layer 112. In this manner, first object 
102 may be referred to as a “sandwiched composite object' or 
a “sandwiched-structure composite.” 
The surface of first layer 110 not in contact with core 114 

may form first outer surface 116 of first object 102. Further, 
the surface of second layer 112 not in contact with core 114 
may form second outer surface 118 of first object 102. 
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First layer 110 and second layer 112 of first object 102 may 
be comprised of any number of different materials. These 
materials may include, for example, without limitation, a 
composite material, metal, plastic, and/or other Suitable types 
of materials. In some cases, these layers may be comprised of 
one or more composite materials including, but not limited to, 
glass-reinforced plastic, carbon fiber-reinforced plastic 
(CFRP), thermoplastic, a thermoset polymer, a composite 
polymer, and/or other types of composite materials. 

In one illustrative example, first layer 110 and second layer 
112 may take the form of pre-impregnated composite fiber 
panels, also referred to as prepreg panels or prepregs. In some 
cases, first layer 110 and second layer 112 may be referred to 
as face sheets or skins. 

Depending on the implementation, core 114 may take the 
form of honeycomb core 120 or foam core 122. Honeycomb 
core 120 may be a layer of material comprising an array of 
hollow cells defined by walls. These cells may have, for 
example, without limitation, a cylindrical shape, a cuboidal 
shape, a prism-type shape, a hexagonal shape, or some other 
type of shape. Foam core 122 may be, for example, without 
limitation, a layer of material comprised of for example, 
without limitation, an open-cell foam material, a closed-cell 
foam material, or some other type of foam material. 

Ofcourse, in other illustrative examples, core 114 may take 
a different form. For example, without limitation, core 114 
may take the form of a lattice structure, an arrangement of 
rods, and/or other types of elongate members, a mesh struc 
ture, or Some other type of structure. 

Further, core 114 of first object 102 may be comprised of 
any number of different materials. In particular, core 114 may 
be a light-weight structure comprised of any selection of 
materials configured to allow core 114 to hold first layer 110 
and second layer 112 a fixed distance apart during locating. 
The selection of materials may include, for example, without 
limitation, polyurethane, aluminum, glass-reinforced plastic 
Such as fiberglass, carbon fiber-reinforced plastic, a thermo 
plastic material, an aramid fiber material, a meta-aramid 
material, a foam material, and/or other types of materials. 

Second object 104 may take a number of different forms. 
Second object 104 may be any type of object that is config 
ured for association with edge 106 of first object 102. For 
example, without limitation, second object 104 may take the 
form of a trim, an edge-mount step, a handhold, a quarter turn 
object, a hinge, a wire tie, a bracket, a trim material, or some 
other type of object configured to be attached to edge 106 of 
first object 102. 
As depicted, edge 106 of first object 102 may span the 

entire thickness 124 of first object 102. When first object 102 
takes the form of composite object 108, edge 106 may be any 
edge at which each of first layer 110, second layer 112, and 
core 114 are exposed. In particular, edge 106 may span the 
entire thickness 124 that includes the thicknesses of each of 
first layer 110, second layer 112, and core 114 that may be 
exposed. 

Further, edge 106 of first object 102 may be substantially 
perpendicular to first outer surface 116 of first object 102 and 
substantially perpendicular to second outer surface 118 of 
first object 102 in these illustrative examples. Of course, in 
Some cases, edge 106 may be at Some other angle relative to 
first outer surface 116 and/or second outer surface 118. How 
ever, in these illustrative examples, edge 106 may not be 
substantially parallel to first outer surface 116 or second outer 
surface 118. 

Second object 104 may be associated with first object 102 
using insert 134. Insert 134 may be configured to be posi 
tioned within hollow portion 126 of first object 102 at edge 
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6 
106. In these illustrative examples, hollow portion 126 may 
be formed within first object 102 at edge 106 of first object 
102 using tool 128. In particular, tool 128 may be used to 
remove a portion of first object 102 to form hollow portion 
126. Hollow portion 126 may be formed such that hollow 
portion 126 spans the entire thickness 124 of first object 102 
at edge 106 of first object 102. In other words, the portion 
removed from first object 102 may include portions of first 
layer 110, core 114, and second layer 112. 

Tool 128 may take the form of, for example, without limi 
tation, router 130, laser device 132, or some other type of 
cutting tool. Using, for example, without limitation, router 
130 to cut away a portion of first object 102 to form hollow 
portion 126 may be easier and require less effort than forming 
a hole within core 114 alone. 

Hollow portion 126 may be formed such that insert 134 
may be substantially entirely inserted within hollow portion 
126. Insert 134 may then be used to attach second object 104 
to first object 102 at edge 106. As depicted, insert 134 may 
include structure 136, fastener element 138, and cover 140. 
When insert 134 is positioned with hollow portion 126 of first 
object 102, fastener element 138 may be exposed at edge 106 
and prepared to receive another fastener element. 

In these illustrative examples, structure 136 may have outer 
side 142, inner side 144, first side 146, and second side 148. 
In particular, structure 136 may have first surface 150 and 
second surface 152 at first side 146 and second side 148, 
respectively. Structure 136 may also have edge surface 154 at 
outer side 142. Edge surface 154 at outer side 142 of structure 
136 may be the surface of structure 136 that is exposed at edge 
106 of first object 102 when structure 136 is inserted within 
hollow portion 126. 
As depicted, edge surface 154 may have opening 156 that 

extends through structure 136. Opening 156 may only be 
located along edge Surface 154 in these examples. In other 
words, opening 156 may not be located along first surface 150 
or second surface 152 of structure 136. 
Edge surface 154 of structure 136 may be configured to be 

substantially even with edge 106 of first object 102 when 
structure 136 is inserted within hollow portion 126. Further, 
first surface 150 and second surface 152 of structure 136 may 
be configured to be substantially even with first outer surface 
116 and second outer surface 118, respectively, of first object 
102 when structure 136 is inserted within hollow portion 126. 

In other words, edge surface 154, first surface 150, and 
second surface 152 may be substantially flush with edge 106 
of first object 102 when structure 136 is inserted within hol 
low portion 126. In these illustrative examples, structure 136 
may be shaped such that structure 136, and thereby insert 134, 
are substantially flush with all portions of first object 102 
when insert 134 is positioned within hollow portion 126 of 
first object 102. 

In these illustrative examples, structure 136 may be con 
figured to hold fastener element 138. Fastener element 138 
may take any number of forms depending on the implemen 
tation. In one illustrative example, fastener element 138 may 
take the form of a nut having threads configured to receive 
another threaded fastener element, such as a screw. 
As depicted, hollow fastener chamber 158 of structure 136 

may be configured to receive and hold fastener element 138. 
In one illustrative example, hollow fastener chamber 158 may 
have a first size that is greater than a second size of fastener 
element 138. As one illustrative example, hollow fastener 
chamber 158 may have a greater diameter than the diameter 
of fastener element 138. In this manner, fastener element 138 
may be configured to move freely within hollow fastener 
chamber 158 of structure 136. In one illustrative example, 
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fastener element 138 may be configured to move freely within 
a plane Substantially perpendicular to an axis throughfastener 
element 138. In other words, fastener element 138 may be 
allowed to “float within hollow fastener chamber 158. 

Additionally, structure 136 may have set of hollow cham 
bers 160. As used herein, a “set of items may be zero or more 
items. In this manner, a set of items may be a null or empty set 
in some cases. In these illustrative examples, set of hollow 
chambers 160 may include Zero, two, four, or some other 
number of hollow chambers. Set of hollow chambers 160 may 
be configured to reduce the weight of structure 136. 
Once insert 134 has been positioned within hollow portion 

126, insert 134 may be adhesively bonded to first object 102. 
As one illustrative example, structure 136 may have number 
of grooves 164 at first side 146 of structure 136. When struc 
ture 136 is inserted within hollow portion 126 of first object 
102, number of grooves 164 may form number of openings 
166 at first side 146 of Structure 136. 
As used herein, a “number of items may be one or more 

items. In this manner, number of grooves 164 may include 
one or more grooves and number of openings 166 may 
include one or more openings. 
Number of openings 166 may open into air pockets that 

may be around and/or within hollow portion 126 within core 
114 around structure 136. Adhesive material 168 may be 
injected into these air pockets through number of openings 
166. Adhesive material 168 may take the form of, for 
example, without limitation, a potting compound. 

In one illustrative example, plate 170 may be positioned 
such that plate 170 covers at least a portion of first surface 150 
ofstructure 136 and at least a portion of first outer surface 116 
of first object 102. In particular, plate 170 may have number 
of plate openings 172 that correspond to number of openings 
166. Plate 170 may be positioned such that number of plate 
openings 172 may be substantially aligned with number of 
openings 166. 
When adhesive material 168 is injected into number of 

openings 166, any excess of adhesive material 168 that spills 
over onto plate 170 without contacting first surface 150 of 
structure 136 or first outer surface 116 of first object 102. In 
other words, plate 170 may catch overflow of adhesive mate 
rial 168 to prevent adhesive material 168 from contacting first 
outer surface 116 of first object 102. 

Plate 170 may be removed and adhesive material 168 may 
be allowed to harden such that insert 134 is adhesively bonded 
to first object 102. Once insert 134 is adhesively bonded to 
first object 102, loads may be transferred between insert 134 
and first layer 110 and second layer 112 through adhesive 
material 168. 

In these illustrative examples, fastener element 138 may 
have channel 161 that extends through fastener element 138. 
When fastener element 138 is positioned within hollow fas 
tener chamber 158 of structure 136, channel 161 may extend 
through at least a portion of opening 156 in structure 136. 
Opening 156 allows channel 161 through fastener element 
138 to be exposed at edge 106 of first object 102. In this 
manner, fastener element 138 may be prepared to receive 
corresponding fastener element 162 into channel 161 of fas 
tener element 138 through opening 156 in structure 136. 

Corresponding fastener element 162 may be another fas 
tener element that is configured for association with second 
object 104. In one illustrative example, corresponding fas 
tener element 162 may be a screw. Corresponding fastener 
element 162 may be inserted through opening 156 into chan 
nel 161 at edge 106 in a direction that is substantially perpen 
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8 
dicular to edge 106. In some cases, corresponding fastener 
element 162 may be inserted at edge 106 at some other angle 
relative to edge 106. 
When corresponding fastener element 162 is inserted 

through opening 156 at edge surface 154 of structure 136, at 
least a portion of corresponding fastener element 162 enters 
channel 161 of fastener element 138. Insertion of correspond 
ing fastener element 162 into channel 161 may cause fastener 
element 138 to move freely within hollow fastener chamber 
158 of structure 136. In particular, fastener element 138 may 
move such that channel 161 through fastener element 138 
may substantially align with corresponding fastener element 
162 within selected tolerances. In this manner, corresponding 
fastener element 162 may be used to attach second object 104 
to first object 102 at edge 106 of structure. 
The illustration of manufacturing environment 100 and 

insert 134 in FIG. 1 is not meant to imply physical or archi 
tectural limitations to the manner in which an illustrative 
embodiment may be implemented. Other components in 
addition to or in place of the ones illustrated may be used. 
Some components may be optional. Also, the blocks are 
presented to illustrate Some functional components. One or 
more of these blocks may be combined, divided, or combined 
and divided into different blocks when implemented in an 
illustrative embodiment. 

Although insert 134 is depicted with structure 136 holding 
one fastener element, fastener element 138, structure 136 may 
be configured to hold more than one fastener element within 
one or more respective hollow fastener chambers. For 
example, without limitation, insert 134 may be configured to 
hold two different types of fastener elements within two dif 
ferent hollow fastener chambers. 

Further, although insert 134 is depicted as spanning the 
entire thickness 124 of first object 102, insert 134 may be 
configured to span the entire of thickness of two objects that 
have been stacked on top of each other to form a common 
edge. For example, without limitation, first object 102 and 
another object (not shown) may be stacked on top of each 
other to form a common edge that includes edge 106 and a 
corresponding edge (not shown) of the other object. Insert 
134 may be configured to span the entire thickness of this 
common edge. In some cases, with this type of configuration, 
insert 134 may be configured to hold multiple fastener ele 
ments that may be installed into these structures. Of course, in 
some illustrative examples, first object 102 may be comprised 
of multiple objects; thickness 124 of first object 102 may 
include the thicknesses of these multiple objects; and edge 
106 may be the common edge formed by these multiple 
objects. 

In other illustrative examples, fastener element 138 may 
not be allowed to move freely within hollow fastener chamber 
158. Rather, fastener element 138 and hollow fastener cham 
ber 158 may be sized such that an interference fit is formed 
when fastener element 138 is placed within hollow fastener 
chamber 158. 

With reference now to FIG. 2, an illustration of an isomet 
ric view of a composite object, insert, and plate is depicted in 
accordance with an illustrative embodiment. In FIG. 2, com 
posite object 200, insert 202, and plate 204 may be examples 
of implementations for composite object 108, insert 134, and 
plate 170, respectively, in FIG. 1. 

In this illustrative example, composite object 200 may be 
comprised of first layer 206, core 208, and second layer 210, 
which may be examples of implementations for first layer 
110, core 114, and second layer 112, respectively, in FIG. 1. 
As depicted, core 208 is sandwiched between first layer 206 
and second layer 210. First layer 206 may form first outer 
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surface 212 of composite object 200, while second layer 210 
may form second outer surface 214 of composite object 200. 
First outer surface 212 and second outer surface 214 may be 
examples of implementations for first outer surface 116 and 
second outer surface 118, respectively, in FIG. 1. 

Hollow portion 216 may be present within composite 
object 200 at edge 217 of composite object 200. Hollow 
portion 216 may be an example of one implementation for 
hollow portion 126 in FIG. 1. Further, edge 217 may be an 
example of one implementation for edge 106 in FIG. 1. 

In this illustrative example, hollow portion 216 may have 
been formed using, for example, without limitation, a router 
(not shown). Insert 202 may be configured to be positioned 
within hollow portion 216. In particular, insert 202 may be 
configured such that insert 202 may substantially conform to 
hollow portion 216. 
As depicted, insert 202 may include structure 218, fastener 

element 220, and cover 222. Structure 218, fastener element 
220, and cover 222 may be examples of implementations for 
structure 136, fastener element 138, and cover 140, respec 
tively, in FIG. 1. 

Insert 202 may be positioned within hollow portion 216 
and adhesively bonded to composite object 200. In particular, 
insert 202 may be adhesively bonded to composite object 200 
using plate 204 having number of openings 224. Number of 
openings 224 may be an example of one implementation for 
number of plate openings 172 in FIG.1. The process by which 
insert 202 may be adhesively bonded to composite object 200 
is described in FIGS. 7-9. 
A second composite object (not shown) may be attached to 

composite object 200 using insert 202 and a corresponding 
fastener element (not shown). In particular, the second com 
posite object (not shown) may be attached to edge 217 of 
composite object 200 by inserting the corresponding fastener 
element (not shown) into fastener element 220 in a direction 
substantially parallel to axis 225. Axis 225 is the center axis 
through fastener element 220 in this example. 

In this illustrative example, axis 225 is substantially per 
pendicular to edge 217 and substantially parallel to first outer 
surface 212 and second outer surface 214. Axis 226 is sub 
stantially perpendicular to axis 225 and to first outer surface 
212 and second outer surface 214. In this illustrative example, 
axis 226 is substantially parallel to edge 217. 

Turning now to FIG. 3, an illustration of an enlarged view 
of insert 202 from FIG. 2 is depicted in accordance with an 
illustrative embodiment. As depicted, structure 218 belong 
ing to insert 202 may have first side 300, second side 302, 
outer side 304, and inner side 306. In particular, structure 218 
may have first surface 305 at first side 300, second surface 307 
at second side 302, and edge surface 308 at outer side 304. In 
this illustrative example, opening 310 may be present in edge 
Surface 308 at outer side 304 of Structure 218. 

Axis 225 through fastener element 220 may be substan 
tially perpendicular to edge surface 308 in this illustrative 
example. However, in some cases, fastener element 220 may 
be positioned such that axis 225 through fastener element 220 
is at some other angle relative to edge surface 308. 
As depicted, structure 218 may have number of grooves 

312 at first side 300. Number of grooves 312 may be an 
example of one implementation for number of grooves 164 in 
FIG.1. Number of grooves 312 may include groove 314 and 
groove 316. 

Additionally, in this illustrative example, structure 218 
may also include a number of flanges that include flange 318 
and flange 320. In some cases, these flanges may also be 
referred to as tabs. Flange 318 and flange 320 may be flexible 
at the interface between each of these flanges and structure 
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10 
218. In other words, flange 318 and flange 320 may be rotated 
relative to structure 218 at the corresponding interfaces 
between flange 318 and flange 320. 

Flange 318 and flange 320 may be configured to hold the 
adhesive material used to bond insert 202 to composite object 
200 in FIG. 2 within hollow portion 216. In particular, flange 
318 and flange 320 may be configured to reduce the flow of 
adhesive material at outer side 304 of structure 218 such that 
the adhesive material does not Squeeze outside of and around 
insert 202. 
As depicted, fastener element 220 may have channel 322 

that extends through fastener element 220. Opening 310 in 
structure 218 may at least partially overlap with channel 322 
in this illustrative example. 

With reference now to FIG.4, an illustration of an exploded 
isometric view of insert 202 from FIG. 3 is depicted in accor 
dance with an illustrative embodiment. In this illustrative 
example, fastener element 220 and cover 222 may be more 
clearly seen. As depicted, fastener element 220 may be com 
prised of first portion 402 and second portion 404. Channel 
322 may extend through both first portion 402 and second 
portion 404. 

Cover 222 may have surface 406 configured to cover fas 
tener element 220. Surface 406 may be substantially planar in 
this illustrative example. Additionally, cover 222 may have 
protrusion 408. Protrusion 408 may be configured to protrude 
into core 208 of composite object 200 from FIG. 2 when 
insert 202 may be positioned within hollow portion 216 of 
composite object 200 in FIG. 2. 

With reference now to FIG. 5, an illustration of the 
exploded isometric view of insert 202 from FIG. 4 rotated 
about 180 degrees about axis 226 is depicted in accordance 
with an illustrative embodiment. As depicted in FIG. 5, struc 
ture 218 may have hollow fastener chamber 500, hollow 
chamber 502, and hollow chamber 504. Hollow fastener 
chamber 500 may be an example of one implementation for 
hollow fastener chamber 158 in FIG. 1. Hollow fastener 
chamber 500 may be configured to receive and hold fastener 
element 220. 

Further, hollow chamber 502 and hollow chamber 504 may 
be examples of implementations for hollow chambers that 
may be included in set of hollow chambers 160 in FIG. 1. 
Hollow chamber 502 and hollow chamber 504 may be con 
figured to reduce the weight of structure 218. 

Cover 222 may be configured to cover hollow fastener 
chamber 500, fastener element 220 held within hollow fas 
tener chamber 500, hollow chamber 502, and hollow chamber 
504. In this manner, any adhesive material injected into hol 
low portion 216 in FIG.2 when insert 202 is positioned within 
hollow portion 216 may not enter hollow fastener chamber 
500, hollow chamber 502, and hollow chamber 504. 

Further, structure 218 may have structural feature 506 and 
structural feature 508. These structural features may aid 
structure 218 in adhering to composite object 200 within 
hollow portion 216. 

Turning now to FIG. 6, an illustration of insert 202 from 
FIGS. 2-5 positioned within hollow portion 216 from FIG. 2 
is depicted in accordance with an illustrative embodiment. In 
this illustrative example, insert 202 may have been inserted 
into hollow portion 216 such that structure 218 substantially 
conforms to hollow portion 216. 

Further, insert 202 may be inserted within hollow portion 
216 such that edge surface 308 of structure 218 is substan 
tially even with edge 219 of composite object 200. Addition 
ally, insert 202 may be inserted within hollow portion 216 
from FIG. 2 Such that first Surface 305 and second Surface 307 
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of structure 218 are substantially even with first outer surface 
212 and second outer Surface 214, respectively, of composite 
object 200. 
As depicted, groove 314 and groove 316 may form opening 

600 and opening 602, respectively, into composite object 200 
when insert 202 is positioned within hollow portion 216. 
Opening 600 and opening 602 may extend into core 208 of 
composite object 200 and, in particular, may extend into any 
remaining hollow portion of composite object 200 left by 
hollow portion 216 after insert 202 is inserted within hollow 
portion 216. 

In this illustrative example, edge 217 may have chamfered 
corner 604 between core 208 and first layer 206 and cham 
fered corner 606 between core 208 and second layer 210. 
Structure 218 may have chamfered corner 608 and chamfered 
corner 610 configured to correspond to chamfered corner 604 
and chamfered corner 606, respectively. Chamfered corner 
608 and chamfered corner 610 of structure 218 may be con 
figured such that any material Such as, for example, without 
limitation, a trimmaterial, that is wrapped around edge 217 of 
composite object 200 over a portion of first outer surface 212 
and/or second outer surface 214 may lie substantially flush 
with these outer surfaces. 

With reference now to FIG. 7, an illustration of plate 204 
from FIG. 2 positioned over insert 202 and composite object 
200 from FIG. 6 is depicted in accordance with an illustrative 
embodiment. In this illustrative example, number of openings 
224 in plate 204 may be an example of one implementation 
for number of plate openings 172 in FIG. 1. 
Number of openings 224 may include opening 700 and 

opening 702. Opening 700 and opening 702 may correspond 
to opening 600 and opening 602, respectively, into composite 
object 200. Plate 204 may be positioned over composite 
object 200 such that plate 204 overlaps both first surface 305 
of structure 218 of insert 202 and first outer surface 212 of 
composite object 200. 

Further, plate 204 may have first surface 704 and second 
Surface 706. Both first Surface 704 and second Surface 706 
may be substantially planar. In this manner, plate 204 may lie 
substantially flat on top of composite object 200. 

Turning now to FIG. 8, an illustration of adhesive material 
that has been injected into composite object 200 is depicted in 
accordance with an illustrative embodiment. In this illustra 
tive example, adhesive material 800 may be injected into 
opening 600 and opening 602 (not shown in this view) into 
composite object 200 through at least one of opening 700 and 
opening 702, respectively, in plate 204. 

In one illustrative example, adhesive material 800 may be 
injected into opening 700 until adhesive material 800 
squeezes out of opening 702. Flange 318 and flange 320 (not 
shown in this view) from FIG. 3 may be used to prevent 
adhesive material 800 from escaping hollow portion 216 at 
edge 217 of composite object 200 before adhesive material 
800 squeezes out of opening 702. 
As depicted, any excess of adhesive material 800 may spill 

over onto plate 204 without contacting first outer surface 212 
of composite object 200 or first surface 305 of structure 218. 
In this manner, plate 204 may protect first outer surface 212 of 
composite object 200 and first surface 305 of structure 218 
and reduce the amount of cleanup needed after insert 202 is 
bonded to composite object 200. 

With reference now to FIG.9, an illustration of insert 202 
fully adhesively bonded to composite object 200 is depicted 
in accordance with an illustrative embodiment. In this illus 
trative example, plate 204 has been removed and adhesive 
material 800 has been allowed to harden. 
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Once adhesive material 800 hardens, insert 202 may be 

considered fully adhesively bonded to composite object 200. 
Another fastener element (not shown), configured for asso 
ciation with another structure (not shown) may be attached to 
composite object 200 at edge 217 of composite object 200 
using insert 202 and, in particular, fastener element 220 held 
within structure 218 of insert 202. 

Turning now to FIG. 10, an illustration of an isometric view 
of a different configuration for an insert is depicted in accor 
dance with an illustrative embodiment. In this illustrative 
example, insert 1000 may be an example of one implemen 
tation for insert 134 in FIG. 1. As depicted, insert 1000 may 
include structure 1002, fastener element 1004, and cover 
1006. 
With reference now to FIG. 11, an illustration of an 

exploded isometric view of insert 1000 from FIG. 10 rotated 
about 180 degrees about axis 226, is depicted in accordance 
with an illustrative embodiment. As depicted, structure 1002 
may have hollow fastener chamber 1100. However, no other 
hollow chambers may be present within structure 1002 in this 
illustrative example. 

Turning now to FIG. 12, an illustration of an isometric view 
of a different configuration for an insert is depicted in accor 
dance with an illustrative embodiment. In this illustrative 
example, insert 1200 may be an example of one implemen 
tation for insert 134 in FIG. 1. As depicted, insert 1200 may 
include structure 1202, fastener element 1204, and cover 
1206. 
With reference now to FIG. 13, an illustration of an 

exploded isometric view of insert 1200 from FIG. 12 rotated 
about 180 degrees about axis 226 is depicted in accordance 
with an illustrative embodiment. In this illustrative example, 
structure 1202 may be configured to span a composite object 
(not shown) having a thickness that is greater than the thick 
ness of composite object 200 in FIG. 2. 
As depicted, structure 1202 may have hollow fastener 

chamber 1300. Further, structure 1202 may have hollow 
chamber 1302 and hollow chamber 1304. Hollow chamber 
1302 and hollow chamber 1304 may be longer than hollow 
chamber 502 and hollow chamber 504 in FIG.S. 
The illustrations of composite object 200 in FIG. 2 and 

FIGS. 6-9, insert 202 in FIGS. 2-9, insert 1000 in FIGS. 
10-11, and insert 1200 in FIGS. 12-13 are not meant to imply 
physical or architectural limitations to the manner in which an 
illustrative embodiment may be implemented. Other compo 
nents in addition to or in place of the ones illustrated may be 
used. Some components may be optional. 
Some of the components in FIGS. 2-13 may be illustrative 

examples of how components shown in block form in FIG. 1 
can be implemented as physical structures. The different 
components shown in FIGS. 2-13 may be combined with 
components in FIG. 1, used with components in FIG. 1, or a 
combination of the two. 

Insert 202 in FIGS. 2-9, insert 1000 in FIGS. 10-11, and 
insert 1200 in FIGS. 12-13 may be installed at the edge of a 
composite object without reducing the structural integrity of 
a composite object more than desired. Further, these inserts 
may be installed at the edge of a composite object quickly and 
efficiently. 

However, in some cases, the illustrative embodiments rec 
ognize and take into account that it may be desirable to have 
an insert that may be installed at the edge of a composite 
object to function as a retainer for a trim member. The illus 
trative embodiments recognize and take into account that it 
may be desirable to have an insert that can be installed at the 



US 9,221,238 B2 
13 

edge of the composite object quickly and efficiently and 
without needing to be fully bonded to the edge of the com 
posite object. 

Thus, the illustrative embodiments provide an insert that 
may be used to retain a trim at the edge of a composite object. 
In one illustrative embodiment, an apparatus comprises a 
structure and a number of attachment features associated with 
the structure. The structure is configured to be inserted within 
a hollow portion of a first object at an edge of the first object. 
The structure is further configured to span an entire thickness 
of the first object at the edge of the first object. The number of 
attachment features is configured for use in attaching a sec 
ond object to the structure to attach the second object to the 
edge of the first object. 

With reference now to FIG. 14, an illustration of an insert 
is depicted in the form of a block diagram in accordance with 
an illustrative embodiment. In this illustrative example, insert 
1400 may be configured for installation at edge 106 of first 
object 102 from FIG. 1. Insert 1400 may be similar to insert 
134 from FIG.1. However, insert 1400 may not be configured 
to receive any fastener elements. Rather, insert 1400 may be 
configured to receive and retain second object 104 without the 
use of fastener elements. 

In this illustrative example, first object 102 may take the 
form of composite object 108 and second object 104 may take 
the form of trim member 1402 for composite object 108. Trim 
member 1402 may be used to cover and protect edge 106 of 
composite object 108. In particular, trim member 1402 may 
be used to cover first layer 110, core 114, and/or second layer 
112 of composite object 108 exposed at edge 106. Further, 
when installed at edge 106, trim member 1402 may protect 
edge 106 such that other objects and/or surfaces may not 
come into contact with edge 106. 

Similar to insert 134 in FIG. 1, insert 1400 may be config 
ured to be positioned within hollow portion 126 of composite 
object 108 at edge 106. Insert 1400 may be configured such 
that insert 1400 may be substantially entirely inserted within 
hollow portion 126. 
As depicted, insert 1400 may include structure 1404 and 

number of attachment features 1406. Number of attachment 
features 1406 may be associated with structure 1404. 

In this illustrative example, structure 1404 may have outer 
side 1408, inner side 1410, first side 1412, and second side 
1413. In particular, structure 1404 may have first surface 1414 
and second surface 1416 at first side 1412 and second side 
1413, respectively. Structure 1404 may also have edge sur 
face 1418 at outer side 1408. Edge surface 1418 at outer side 
1408 of structure 1404 may be the surface of structure 1404 
that is exposed at edge 106 of composite object 108 when 
structure 1404 is inserted within hollow portion 126. 

Further, edge surface 1418 may have number of attachment 
features 1406 that extend from edge surface 1418. However, 
the other portions of edge surface 1418 may be configured to 
be substantially even with edge 106 of composite object 108 
when structure 1404 is inserted within hollow portion 126. 
Further, first surface 1414 and second surface 1416 of struc 
ture 1404 may be configured to be substantially even with first 
outer surface 116 and second outer surface 118, respectively, 
of composite object 108 when structure 1404 is inserted 
within hollow portion 126. 

In other words, edge surface 1418, first surface 1414, and 
second surface 1416 may be substantially flush with edge 106 
of composite object 108 when structure 1404 is inserted 
within hollow portion 126. In these illustrative examples, 
structure 1404 may be shaped such that structure 1404, and 
thereby insert 1400, except for number of attachment features 
1406, are substantially flush with all portions of composite 
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14 
object 108 when insert 1400 is positioned within hollow 
portion 126 of first object 102. 
Number of attachment features 1406 may be used to attach 

trim member 1402 to insert 1400 such that trim member 1402 
may be associated with composite object 108. When insert 
1400 is positioned within hollow portion 126 of composite 
object 108, number of attachment features 1406 may be 
exposed at edge 106 of composite object 108. 

In one illustrative examples, number of attachment fea 
tures 1406 may be configured such that trim member 1402 
may be attached to insert 1400 by a “snap-fit.” In other words, 
number of attachment features 1406 may be configured such 
that trim member 1402 may be able to snap onto insert 1400. 

In some illustrative examples, insert 1400 may include 
number of retaining features 1421. Number of retaining fea 
tures 1421 may be used to help retain trim member 1402 in a 
selected position relative to insert 1400 once trim member 
1402 has been attached to insert 1400. Depending on the 
implementation, a retaining feature in number of retaining 
features 1421 may be implemented at outer side 1408, first 
side 1412, and/or second side 1413 of insert 1400. 

Further, in some cases, insert 1400 may also include Sup 
port element 1420. Support element 1420 may be configured 
to extend from edge surface 1418 of structure 1404. Support 
element 1420 may be used to support trim member 1402 
when trim member 1402 is attached to insert 1400 such that 
trim member 1402 retains a shape of trim member 1402. 
Once insert 1400 has been positioned within hollow por 

tion 126, insert 1400 may be adhesively bonded to composite 
object 108. Insert 1400 may be adhesively bonded to com 
posite object 108 in a manner similar to the manner in which 
insert 134 from FIG.1 may be adhesively bonded to compos 
ite object 108. 
As one illustrative example, structure 1404 may have num 

ber of grooves 1422 at first side 1412 of structure 1404. When 
structure 1404 is inserted within hollow portion 126 of com 
posite object 108, number of grooves 1422 may form number 
of openings 1424 at first side 1412 of structure 1404. 
Number of openings 1424 may open into air pockets that 

may be around and/or within hollow portion 126 within core 
114 around structure 1404. An adhesive material, such as 
adhesive material 168 from FIG.1, may be injected into these 
air pockets through number of openings 1424. 

In this illustrative example, any number of inserts imple 
mented in a manner similar to insert 1400 may be installed at 
edge 106 of composite object 108. These multiple inserts may 
be used to retain one or more trim members at edge 106 of 
composite object 108. 
The illustration of insert 1400 in FIG. 14 is not meant to 

imply physical or architectural limitations to the manner in 
which an illustrative embodiment may be implemented. 
Other components in addition to or in place of the ones 
illustrated may be used. Some components may be optional. 
Also, the blocks are presented to illustrate some functional 
components. One or more of these blocks may be combined, 
divided, or combined and divided into different blocks when 
implemented in an illustrative embodiment. 

With reference now to FIG. 15, an illustration of an iso 
metric view of an insert is depicted in accordance with an 
illustrative embodiment. In this illustrative example, insert 
1500 may be an example of one implementation for insert 
1400 in FIG. 14. 
As depicted, insert 1500 may include structure 1502 and 

number of attachment features 1504 associated with structure 
1502. Structure 1502 and number of attachment features 1504 
may be examples of implementations for structure 1404 and 
number of attachment features 1406, respectively, in FIG. 14. 
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In this illustrative example, structure 1502 may have outer 
side 1506, inner side 1508, first side 1510, and second side 
1512. Outer side 1506, inner side 1508, first side 1510, and 
second side 1512 may be examples of implementations for 
outer side 1408, inner side 1410, first side 1412, and second 
side 1413, respectively, in FIG. 14. Further, structure 1502 
may have edge surface 1514 at outer side 1506, first surface 
1516 at first side 1510, and second surface 1518 at second side 
1512. Edge surface 1514, first surface 1516, and second sur 
face 1518 may be examples of implementations for edge 
surface 1418, first surface 1414, and second surface 1416, 
respectively, in FIG. 14. 

In this illustrative example, number of attachment features 
1504 may include first attachment feature 1520 and second 
attachment feature 1522. First attachment feature 1520 and 
second attachment feature 1522 may form a Snap attachment 
for use in attaching and retaining a trim member. 

Further, as depicted, insert 1500 may also include support 
element 1524. Support element 1524 may be used to support 
the trim member that is attached to insert 1500 using number 
of attachment features 1504. Support element 1524 may help 
the trim member retain its shape and not buckle. As depicted, 
insert 1500 may also have groove 1526 and groove 1528. 
Groove 1526 and groove 1528 may be an example of one 
implementation for number of grooves 1422 in FIG. 14. 

Further, in this illustrative example, structure 1502 may 
also include a number of flanges that include flange 1530 and 
flange 1532. In some cases, these flanges may also be referred 
to as tabs. Flange 1530 and flange 1532 may be flexible at the 
interface between each of these flanges and structure 1502. In 
other words, flange 1530 and flange 1532 may be rotated 
relative to structure 1502 at the corresponding interfaces 
between flange 1530 and flange 1532. 

Flange 1530 and flange 1532 may be configured to hold the 
adhesive material used to bond insert 1500 to a composite 
object. In particular, flange 1530 and flange 1532 may be 
configured to reduce the flow of adhesive material at outer 
side 1506 of Structure 1502 Such that the adhesive material 
does not squeeze outside of and around insert 1500. 

With reference now to FIG. 16, an illustration of an oppo 
site isometric view of insert 1500 from FIG. 15 is depicted in 
accordance with an illustrative embodiment. In this illustra 
tive example, insert 1500 may be viewed from inner side 1508 
of insert 1500. As depicted, flange 1532 may be more clearly 
seen in this view. 

Turning now to FIG. 17, an illustration of a side view of 
insert 1500 from FIGS. 15-16 is depicted in accordance with 
an illustrative embodiment. In this illustrative example, 
retaining feature 1700 and retaining feature 1702 may be 
seen. Retaining feature 1700 and retaining feature 1702 may 
be an example of one implementation for number of retaining 
features 1421 in FIG. 14. As depicted, retaining feature 1700 
and retaining feature 1702 may be associated with structure 
1502. 

With reference now to FIG. 18, an illustration of a com 
posite object is depicted in accordance with an illustrative 
embodiment. In this illustrative example, composite object 
1800 may be an example of one implementation for compos 
ite object 108 in FIG. 14. In this illustrative example, com 
posite object 1800 may have a honeycomb core (not shown) 
sandwiched between a first layer and a second layer (not 
shown). 
As depicted, composite object 1800 may have edges 1802, 

1804, 1806, and 1808. Plurality of hollow portions 1810 have 
been formed at edges 1802, 1804, 1806, and 1808. As one 
illustrative example, hollow portion 1812 has been formed at 
edge 1802 of composite object 1800. Each of plurality of 
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hollow portions 1810 may be configured to receive an insert, 
such as insert 1500 in FIG. 15, for use in attaching trim 
members to edges 1802, 1804, 1806, and 1808. 

With reference now to FIG. 19, an illustration of an 
exploded view of a trimmed composite object is depicted in 
accordance with an illustrative embodiment. In this illustra 
tive example, plurality of inserts 1900 may be installed in 
plurality of hollow portions 1810. Plurality of inserts 1900 
may be used to install trim members 1902, 1904, 1906, and 
1908 at edges 1802, 1804, 1806, and 1808, respectively. 

Insert 1500 from FIG. 15 may be part of plurality of inserts 
1900. In particular, insert 1500 may be installed within hol 
low portion 1812 of composite object 1800. Once each of 
plurality of inserts 1900 has been installed and trim members 
1902, 1904, 1906, and 1908 have been attached to composite 
object 1800, composite object 1800 may be considered a fully 
trimmed object. Further, each of edges 1802, 1804, 1806, and 
1808 may then be considered a trimmed edge of composite 
object 1800. 

With reference now to FIG. 20, an illustration of an 
enlarged view of insert 1500 installed within hollow portion 
1812 of composite object 1800 from FIG. 19 is depicted in 
accordance with an illustrative embodiment. In this illustra 
tive example, insert 1500 has been installed within hollow 
portion 1812 (not seen in this view). As depicted, first attach 
ment feature 1520 and second attachment feature 1522 may 
be used to attach trim member 1902 from FIG. 19 to insert 
1500, and thereby edge 1802 of composite object 1800. 
With reference now to FIG. 21, an illustration of a fully 

trimmed composite object is depicted in accordance with an 
illustrative embodiment. In this illustrative example, plurality 
of inserts 1900 have been installed and trim members 1902, 
1904, 1906, and 1908 have been attached to plurality of 
inserts 1900, and thereby composite object 1800. In this man 
ner, fully trimmed composite object 2100 is formed. 

With reference now to FIG. 22, an illustration of a cross 
sectional view of fully trimmed composite object 2100 from 
FIG. 21 is depicted in accordance with an illustrative embodi 
ment. In FIG. 22, a cross-sectional view of fully trimmed 
composite object 2100 from FIG. 21 is depicted, viewed with 
respect to lines 22-22 in FIG. 21. As depicted, retaining 
feature 1700 and retaining feature 1702 may ensure that trim 
member 1902 remains attached to insert 1500 and composite 
object 1800. Further, support element 1524 may support trim 
member 1902 Such that trim member 1902 does not buckle 
inwards towards insert 1500. 

In this illustrative example, trim member 1902 may not 
only cover edge 1802 of composite object 1800 but also 
protect edge 1802. In particular, trim member 1902 may 
protect corner 2200 and corner 2202 of edge 1802. 

With reference now to FIG. 23, an illustration of a process 
for associating an edge of a first object with a second object in 
the form of a flowchart is depicted in accordance with an 
illustrative embodiment. The process illustrated in FIG. 23 
may be implemented to, for example, without limitation, 
associate first object 102 with second object 104 using insert 
134 in FIG. 1. 
The process begins by assembling the insert (operation 

2300). Operation 2300 may be performed by, for example, 
without limitation, positioning a fastener element within a 
hollow fastener chamber of a structure and covering the fas 
tener element and the hollow fastener chamber using a cover. 
The structure, the fastener element, and the cover may 
together form the insert. 

Thereafter, the insert may be positioned within a hollow 
portion at the edge of the first object Such that an edge Surface 
of the structure is substantially even with the edge of the first 
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object (operation 2302). The hollow portion may span a total 
thickness of the first object. The structure may have a number 
of grooves configured to form a number of openings in the 
first object when the structure is inserted into the hollow 
portion of the structure. 

Next, an adhesive material may be injected into the number 
of openings in the first object formed by the structure to 
adhesively bond the structure to the first object (operation 
2304). The second object may be attached to the edge of the 
first object using the fastener element held by the structure in 
the insert (operation 2306), with the process terminating 
thereafter. In particular, the fastener element may be config 
ured to receive another fastener element that is configured for 
association with the second object. In operation 2306, the 
other fastener element may be installed within a channel 
extending through the fastener element held by the structure 
in the insert for use in attaching the second object to the first 
object. 

With reference now to FIG. 24, another illustration of a 
process for associating an edge of a first object with a second 
object is depicted in the form of a flowchart in accordance 
with an illustrative embodiment. The process illustrated in 
FIG. 24 may be implemented to, for example, without limi 
tation, associate an edge of first object 102 with second object 
104 using insert 1400 in FIG. 14. In particular, the process 
may be used to attach trim member 1402 in FIG. 14 to edge 
106 of composite object 108 using insert 1400. 
The process may begin by positioning an insert within a 

hollow portion of a composite object at an edge of the com 
posite object (operation 2400). Next, the insert may be adhe 
sively bonded to the composite object (operation 2402). 
A trim member may then be attached to the insert using a 

number of attachment features associated with a structure of 
the insert (operation 2402), with the process terminating 
thereafter. In one illustrative example, operation 2402 may be 
performed by Snapping the trim member onto the insert using 
the number of attachment features. 

Illustrative embodiments of the disclosure may be 
described in the context of aircraft manufacturing and service 
method 2500 as shown in FIG. 25 and aircraft 2600 as shown 
in FIG. 26. Turning first to FIG. 25, an illustration of an 
aircraft manufacturing and service method in the form of a 
block diagram is depicted in accordance with an illustrative 
embodiment. During pre-production, aircraft manufacturing 
and service method 2500 may include specification and 
design 2502 of aircraft 2600 in FIG. 26 and material procure 
ment 2504. 

During production, component and Subassembly manufac 
turing 2506 and system integration 2508 of aircraft 2600 in 
FIG. 26 takes place. Thereafter, aircraft 2600 in FIG. 26 may 
go through certification and delivery 2510 in order to be 
placed in service 2512. While in service 2512 by a customer, 
aircraft 2600 in FIG. 26 is scheduled for routine maintenance 
and service 2514, which may include modification, recon 
figuration, refurbishment, and other maintenance or service. 

Each of the processes of aircraft manufacturing and service 
method 2500 may be performed or carried out by a system 
integrator, a third party, and/oran operator. In these examples, 
the operator may be a customer. For the purposes of this 
description, a system integrator may include, without limita 
tion, any number of aircraft manufacturers and major-system 
Subcontractors; a third party may include, without limitation, 
any number of vendors, Subcontractors, and Suppliers; and an 
operator may be an airline, a leasing company, a military 
entity, a service organization, and so on. 

With reference now to FIG. 26, an illustration of an aircraft 
in the form of a block diagram is depicted in which an illus 
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trative embodiment may be implemented. In this example, 
aircraft 2600 is produced by aircraft manufacturing and ser 
vice method 2500 in FIG. 25 and may include airframe 2602 
with plurality of systems 2604 and interior 2606. Examples of 
systems 2604 include one or more of propulsion system 2608, 
electrical system 2610, hydraulic system 2612, and environ 
mental system 2614. Any number of other systems may be 
included. Although an aerospace example is shown, different 
illustrative embodiments may be applied to other industries, 
Such as the automotive industry. 

Apparatuses and methods embodied herein may be 
employed during at least one of the stages of aircraft manu 
facturing and service method 2500 in FIG. 25. Any number of 
inserts, implemented in a manner similar to insert 134 in FIG. 
1, may be used to associate structures with the edges of other 
structures and, in particular, composite objects. Insert 134 
may be configured for use during any one or more of, for 
example, without limitation, production, component and Sub 
assembly manufacturing 2506, system integration 2508, in 
service 2512, routine maintenance and service 2514, and 
other stages that may be part of aircraft manufacturing and 
Service method 2500. 

In one illustrative example, components or Subassemblies 
produced in component and Subassembly manufacturing 
2506 in FIG. 25 may be fabricated or manufactured in a 
manner similar to components or Subassemblies produced 
while aircraft 2600 is in service 2512 in FIG. 25. As yet 
another example, one or more apparatus embodiments, 
method embodiments, or a combination thereof may be uti 
lized during production stages, such as component and Sub 
assembly manufacturing 2506 and system integration 2508 in 
FIG. 25. One or more apparatus embodiments, method 
embodiments, or a combination thereofmay be utilized while 
aircraft 2600 is in service 2512 and/or during maintenance 
and Service 2514 in FIG. 25. The use of a number of the 
different illustrative embodiments may substantially expedite 
the assembly of and/or reduce the cost of aircraft 2600. 
The flowcharts and block diagrams in the different 

depicted embodiments illustrate the architecture, functional 
ity, and operation of some possible implementations of appa 
ratus and methods in different illustrative embodiments. In 
this regard, each block in the flowchart or block diagrams may 
represent a module, segment, function, and/or a portion of an 
operation or step. 

In some alternative implementations, the function or func 
tions noted in the block may occur out of the order noted in the 
figures. For example, without limitation, in Some cases, two 
blocks shown in Succession may be executed Substantially 
concurrently, or the blocks may sometimes be executed in the 
reverse order, depending upon the functionality involved. 
Also, other blocks may be added in addition to the illustrated 
blocks in a flowchart or block diagram. 
The description of the different illustrative embodiments 

has been presented for purposes of illustration and descrip 
tion, and is not intended to be exhaustive or limited to the 
embodiments in the form disclosed. Many modifications and 
variations will be apparent to those of ordinary skill in the art. 
Further, different illustrative embodiments may provide dif 
ferent features as compared to other illustrative embodi 
ments. The embodiment or embodiments selected are chosen 
and described in order to best explain the principles of the 
embodiments, the practical application, and to enable others 
of ordinary skill in the art to understand the disclosure for 
various embodiments with various modifications as are Suited 
to the particular use contemplated. 
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What is claimed is: 
1. An apparatus comprising: 
an object comprising a C-shape, having a first end, a second 

end, a first inward extension, and a second inward exten 
sion; 

a structure comprising an inner side, and an outer side that 
directly connects to a first side and a second side, Such 
that: 

the outer side comprises an edge Surface having an 
imperforate rectangular shape and a number of attach 
ment features directly connected to and extending 
from said edge Surface and configured to attach said 
object to the structure; and 

the first side and the second side each extend away, 
Substantially perpendicular, from the outer side, Such 
that: 

the first side, which comprises at least two grooves, 
connects to the outer side via a first chamfered 
corner and a first retaining feature where the first 
Surface connects to the outer side, and 

the second side connects to the outer side via a second 
chamfered corner and a second retaining feature 
where the second Surface connects to the outer side; 
and 

the inner side of the structure comprises a hollow fastener 
chamber; and 

a cover shaped to conform around a perimeter of said inner 
side of the structure, further comprising a planar Surface 
Substantially parallel to said edge Surface of the structure 
and a protrusion that extends from said planar surface 
away from the edge Surface. 

2. The apparatus of claim 1, wherein the object is a trim 
member. 

3. The apparatus of claim 2, wherein the trim member is 
configured to attach to the number of attachment features. 

4. The apparatus of claim 1, wherein the structure and the 
number of attachment features form an insert, and the protru 
sion comprises a length that extends from a Surface of the first 
side to a surface of the second side, such that the surface of the 
first side faces the second side and the surface of the second 
side faces the first side, and the length being Substantially 
perpendicular to a central axis of the hollow fastener chamber. 

5. The apparatus of claim 1 further comprising: 
the first retaining feature configured to engage the first end 

of the object and the second retaining feature configured 
to engage the second end of the object. 

6. The apparatus of claim 1, the outer side further compris 
ing: 

a Support element that extends away from the edge Surface 
and configured to Support the object once the object is 
attached to the structure. 

7. The apparatus of claim 1, wherein the first inward exten 
sion and the second inward extension of the object are each 
configured to form a Snap-fit with the number of attachment 
features. 

8. The apparatus of claim 1, further comprising: 
a plate comprising a number of openings that is at least as 

great as a number of grooves in the first side Such that 
each opening of the number of openings aligns with each 
groove in the number of grooves. 

9. The apparatus of claim 1, further comprising an adhesive 
bonded to the inner side of the structure such that the adhesive 
fills a space between the first side and the second side. 
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10. The apparatus of claim 1 further comprising: 
a number of flanges associated with the structure, each 

flange rotatably connected to the structure at a respective 
interface between the flange and the structure and com 
prising a respective top end that aligns with the first 
Surface, and a respective bottom end that aligns with the 
second Surface. 

11. The apparatus of claim 1, wherein the first surface is 
substantially parallel with the second surface and the cover is 
positioned between the first side and the second side when the 
cover connects to the inner side of the structure. 

12. An apparatus configured to fit into an edge of a com 
posite object, comprising: 

a trim member comprising a C-shape and having a first 
inward extension and a second inward extension; a 
structure which comprises: 
an outer side comprising an edge Surface which has an 

imperforate rectangular shape and a number of attach 
ment features directly connected to and extending 
from said edge Surface and configured to connect to 
the first inward extension and the second inward 
extension of said trim member; 

a first side comprising a first Surface and first retaining 
feature and a second side comprising a second Surface 
and a second retaining feature. Such that the first Sur 
face and the second Surface each extend away from, 
and Substantially perpendicular to, the edge Surface 
and the first retaining feature and the second retaining 
feature each project past said first and second Sur 
faces; and 

an inner side configured to adhesively bond to the edge 
of the composite object and comprising a hollow fas 
tener chamber, and 

a cover that conforms around a perimeter of the inner side 
of the structure and in this position, contacts the first side 
and the second side, further comprising a planar Surface 
Substantially parallel to the edge Surface and a protru 
sion that extends from said planar Surface away from the 
edge Surface. 

13. The apparatus of claim 12, wherein the structure further 
comprises: 

a Support element that extends from the edge Surface and is 
configured to support the trim member once the trim 
member is attached to the structure; and 

wherein the protrusion comprises a length that extends 
from an inner surface of the first side to an inner surface 
of the second side, such that the inner surface of the first 
side faces the second side and the inner surface of the 
second side faces the first side. 

14. The apparatus of claim 12, wherein the structure further 
comprises: 

a first chamfered corner connecting the outer side with the 
first Surface and first retaining feature; and 

a second chamfered corner connecting the outer side with 
the second Surface and second retaining feature. 

15. The apparatus of claim 14, wherein the trim member 
further comprises: a first end configured to attach to the first 
retaining feature, and a second end configured to attach to the 
second retaining feature. 

16. An apparatus comprising an insert, configured to 
adhere in a hollow portion formed in an edge of a composite 
object, and a trim member configured to be attached to the 
insert, Such that the insert comprises a structure, a fastener 
element, and a cover, wherein: 

the structure comprises a first side comprising a first Sur 
face, a curved portion, and at least two grooves, a second 
side comprising a second Surface and a curved portion, 
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and an outer side comprising an edge Surface with first 
and second attachment features and a Support element 
wherein: 
the edge Surface connects directly to the first side via a 

first chamfered corner that extends over the first sur 
face to form a first retaining feature on the first sur 
face, such that the first side extends, away from the 
outer side, Substantially perpendicular to the edge 
Surface, and the edge Surface connects directly to the 
second side via a second chamfered corner that 

22 
a second end shaped such that the trim member Snaps 

onto the second retaining feature; 
a first extension, that extends toward an inner portion of 

the C-shape, Such that the first extension Snaps onto 
the first attachment feature; and 

a second extension, that extends toward the inner portion 
of the C-shape. Such that the second extension Snaps 
onto the second attachment feature. 

17. The apparatus of claim 16, further comprising a first 
10 extends over the second Surface to form a second flange and a second flange, each rotatably connected, respec 

retaining feature on the second Surface. Such that the 
second side extends, away from the outer side, Sub 
stantially perpendicular to the edge Surface; and 

said first and second attachment features extend away 
from the edge Surface, initially perpendicular to said 
edge Surface and then turning away from one another, 
and said Support element extends perpendicular to 
said edge Surface and terminates with a section par 
allel to said edge Surface; and the trim member has a 
C-shaped form and further comprises: 

a first end shaped such that the trim member Snaps onto 
the first retaining feature; 
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tively, along opposing edges of the outer side Such that a 
respective top of each flange aligns with the first Surface, and 
a respective bottom of each flange aligns with the second 
Surface. 

18. The apparatus of claim 16, such that the cover com 
prises a protrusion that comprises a length that extends 
between an inner surface of the first side of the structure and 
an inner Surface of the second side of the structure, Such that 
the inner surface of the first side faces the second side and the 
inner surface of the second side faces the first side. 
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